Understanding the albedo distribution of the Near-Earth Object (NEO) population allows for a better understanding of the relationship between absolute magnitude and size, which impacts calculations of size frequency distribution and impact hazards. Examining NEO albedos also sheds light on the differences between the NEO and Main Belt populations. We combine albedo results from the ExploreNEOs Warm Spitzer Exploration Science program [17] with taxonomic classifications from the literature, publicly available datasets, and new observations from our concurrent spectral survey to derive the average albedos for C-, D-, Q-, S-, V-and X-complex NEOs.
Introduction
Understanding the albedo distribution and the average albedos of certain populations, such as taxonomic classes, can inform our understanding of the NEO population as a whole. Conversions from absolute magnitude to size rely on albedo [7] and are frequently used in determinations of debiased size frequency distributions of near-Earth objects and the related impact risk [15, 11] . For many years, these calculations relied on albedo values obtained from studies of the Main Belt. However, several key differences exist between the Main Belt and near-Earth environments, such as space weathering rates and collisional evolution timescales. Additionally, NEOs are a biased sample of the Main Belt population and have different taxonomic class abundances than the Main Belt. Therefore, we do not expect the average albedos of the NEO population or of the individual taxonomic complexes to be identical to their Main Belt counterparts. Studies of NEO albedos [5, 15] are important to our understanding of the NEO population. The more accurate our relationship between H magnitude and object size, the more accurately we can examine the NEO size distribution and the progress towards meeting the congressional mandate of identifying 90% of NEOs larger than 140 m.
Data
The albedo values presented here were determined as part of the ExploreNEOs Warm Spitzer Exploration Science project. ExploreNEOs uses the postcryogenic mode of the IRAC camera on the Spitzer Space Telescope. Thermal modeling using the IRAC fluxes and published H magnitudes for each asteroid yields an estimate of the diameter and albedo [17] .
We obtained taxonomic classifications for objects in our ExploreNEOs target list via two sources: previously published work and new classifications. The literature classifications include papers defining taxonomic systems as well as other large spectroscopic surveys [16, 18, 1, 4, 2, 3, 15, 8, 9, 6, 12] . We classified objects within the Bus-DeMeo system using a combination of publicly available spectra [10, 13] and new observations made by our group.
Conclusions
Using a sample size of 118 NEOs, we calculate average albedos of 0.29 +0.05 −0.04 , 0.26 +0.04 −0.03 , and 0.42 +0.13 −0.11 for the Q-, S-, and V-complexes, respectively. The averages for the C-and D-complexes are 0.13 +0.06 −0.05 and 0.02 +0.02 −0.01 , but these averages are based on a small number of objects and will improve with additional observations. We also classify X-complex asteroids as E-, M-, or P-type. Our results demonstrate that the average albedos for the C-, S-, V-, and X-complexes are higher than those observed in the Main Belt. 
Discussion
The C-, S-, V-and X-complexes show higher average albedos in the near-Earth population than in the Main Belt. Past work [15] has shown higher NEO albedos for the C-and S-complexes and for the overall NEO population. Our overall near-Earth asteroid population average albedo of 0.28 is much larger than that found in the Main Belt (0.08 [14] ). [5] showed a similar average NEO albedo of 0.25. However, both samples are biased. Debiased NEO average albedos have been calculated as 0.14±0.02 [15] and 0.13 [11] .
There are several potential reasons for the differences in albedos between the NEO and Main Belt populations. The discrepancy could be due to the different size regimes examined for each sample. The Main Belt albedos are from the IRAS catalog which primarily sampled objects with diameters larger than 10 km. In contrast, our albedo sample has only two objects with diameters larger than 10 km. When considering space weathering and collisional refreshing effects, the large difference in sizes between the NEO and Main Belt objects could result in fresher surfaces within the ExploreNEOs sample than within the IRAS sample.
We examine the contribution of the size discrepancy to the NEO-Main Belt average albedo mismatch by incorporating WISE and additional Spitzer data from other programs. This allows us to find the average albedos of various populations of small Main Belt asteroids in order to compare them to our NEO results.
